Problem Statement: Science, technology, engineering, and mathematics (STEM) education has recently become a remarkable research topic, especially in developed countries as a result of the skilled workforce required in the fields of the STEM. Considering that professional tendencies are revealed at early ages, determining students' interest in STEM careers is important for Turkey's workforce. The question, "How can Turkish middle school students' interest in STEM careers be determined?" constitutes the problem statement of this study.
Introduction
From a historical perspective, it can be stated that, indirectly, STEM education is originally based on the space race that began with the Soviet Union's launch of the Sputnik satellite in 1957. This event caused many innovations and reforms, to be developed and put into practice in the United States of America, especially in the field of science education (Wissehr, Barrow, & Concannon, 2011) . Many long-term reform attempts, which focused on teaching science through inquiry, contributed to innovations and covered issues such as: science curricula and quality of science instruction, students' interest in science, teacher competence, teacher training as well as students' achievements in science and mathematics, and the participation of female students in science (Matthews, 2007) . However, certain reports (Anderson & Byrne, 2004; Department of Education, 1983; Kirsch, Braun, Yamamoto, & Sum, 2007; Matthews, 2007; Thornburgh, 2006) pointed out that serious shortages were still evident in the achievements of American students who studied in the fields of science and mathematics at precollege level schools (Matthews, 2007) . Both the necessity of overcoming these shortages and the fact that the future workforce requires skills in the fields of science and mathematics enabled an inquiry-based perspective in science education to broaden with STEM education. In its January 2006 report, the National Science Foundation (NFS) stated:
If the U.S. is to maintain its economic leadership and compete in the new global economy, the Nation must prepare today's K-12 students better to be tomorrow's productive workers and citizens. Changing workforce requirements mean that new workers will need ever more sophisticated skills in science, mathematics, engineering and technology . . . In addition, the rapid advances in technology in all fields mean that even those students who do not pursue professional occupations in technological fields will also require solid foundations in science and math in order to be productive and capable members of our nation's society (NSB, 2006, p. 2) .
Educators who think that STEM education is important argue that students should perform well in STEM education and careers as a result of introducing the concepts of technology and engineering into science and mathematics education at schools (Brown, Brown, Reardon, & Merrill, 2011) . The combination of engineering and the educational process in the first stages can boost demand in careers choices in this field, as well as enables talented students to be noticed at an early ages so they can develop their skills. The integration of engineering into the science learningteaching process does not mean that a new subject will arise, it means teaching present science concepts within the context of engineering by increasing awareness of this subject (Mann, Mann, Strutz, Duncan, & Yoon, 2011) . Taking STEM courses and performing relevant activities at the primary school level excites students and enables them to develop confidence and self-sufficiency in their science and mathematics courses; it also raises their interests in these courses (Dejarnette, 2012) .
Scientific and educational institutions suggest that an interest in STEM careers begins to develop during middle school (Kier, Blanchard, Osborne, & Albert, 2013) . Some studies reveal that, when started at early age, STEM activities affect primary school students' perceptions and career interests positively (Dejarnette, 2012) . In this respect, determining students' STEM careers and guiding them is important. Certain scales were developed to determine students' STEM careers at the middle school level. Tyler-Wood, Knezek, and Christensen (2010) developed a semantic scale to assess the perception of STEM disciplines and professional interests. Guzey, Harwell, and Moore (2014) developed a four-factor scale (which include personal and social implications of STEM, learning of science and engineering and the relationship to STEM, learning of mathematics and the relationship to STEM, and learning and use technology) to determine interest in STEM and STEM careers. Kier, Blanchard, Osborne, and Albert (2013) developed the STEM-CIS which consists of science, technology, mathematics, and engineering sub-dimensions. In addition Unfried, Faber, Stanhope, and Wiebe (2015) developed a four-factor (science, math, engineering/technology, and 21st century skills) STEM attitude scale. It is possible to determine students' affective characteristics and the predictors of these features with these scales.
In Turkey, the Ministry of National Education prepares school courses and curricula at the precollege level, and different types of schools should be implemented in these curricula. The Turkish Ministry of National Education put inquiry-based science curriculum into effect with the educational reform movement (MEB, 2005 (MEB, , 2013 . This brought radical changes in every aspects of science education, such as teaching methods, teaching materials, assessments and evaluations, class environment, etc. There are no STEM schools in Turkey; however in the event that a broadening of inquiry-based perspectives with STEM education can be outlined as follows:
(1) In inquiry-based science education, students use active performance to rediscover present scientific knowledge as scientists do. However, in STEM education, students should benefit from scientific knowledge that they learn in the fields of science and mathematics and make an active efforts to implement this knowledge into technology and engineering. Rediscovering the present knowledge is important for the former, while putting existing knowledge into practice is essential for the latter.
(2) The knowledge creating process has particular importance in pure inquirybased education. However, in STEM education, this takes a back seat, the process of developing products from scientific knowledge or engineering design processes should be in the forefront.
(3) Educational curricula related to STEM education should require more intense theoretical science and mathematics knowledge acquisition than pure inquiry-based education. Moreover, expectations from students regarding the technological and engineering applications of this knowledge should be included in the science curriculum.
(4) Inquiry is crucial in STEM education. However, technology and engineering through inquiry should be more privileged than science through inquiry. Inquirybased learning focuses on real-word issues and problems. STEM education also focuses on real-world problems, but students should also address real social, economic, and environmental problems and seek solutions. More specifically, problems do not enables scientific knowledge to be discovered, but problems related to its production are the focus of STEM education. Therefore, the engineering design process holds an important place in STEM education.
(5) In STEM education, students meditate scientific knowledge, relate scientific knowledge to other disciplines, and discover the hidden causes of real-world scientific knowledge while still learning science.
Based on the requirements stated above, determining Turkish students' career interests is an important issue. Therefore, the aim of this study is to adapt the STEM-CIS developed by Kier, Blanchard, Osborne, and Albert (2013) in order to contribute to STEM education in Turkey.
Method

Research Design
The aim of this study is to adapt STEM-CIS into Turkish and determine the validity and reliability of the Turkish version of the scale. For this reason, the survey method was used. The aim of a survey is to explain the characteristics of a specific group, such as their abilities, opinions, attitudes, beliefs and knowledge (Frankeal & Wallen, 2003) .
Participants
The study's participants consisted of 1,033 students studying at 18 different middle schools located in four cities in Turkey (164 in fifth grade, 214 in sixth grade, 447 in seventh grade, and 208 in eighth grade). Of the participants, 569 students were female and 464 were male students. Thirty-four students participated in the study to determine the reliability of the test-retest method and criterion validity. The study used criterion sampling, which is a purposeful sampling method. In criterion sampling, the observation units can be persons, phenomena, objects or situations with specific characteristics (Patton, 2002) .
Data Collection Tools
STEM-CIS. The STEM-CIS was developed by Kier, Blanchard, Osborne, and Albert (2013) . The authors developed the STEM-CIS according to the social cognitive career theory (SCCT) developed by Lent and others. The SCCT is based on Bandura's social cognitive learning theory. The authors also followed six steps determined by Clark and Watson (1995) in order to develop the scale: (1) review literature to develop scale items, (2) form a wide item pool, (3) conduct the pilot study of the test, (4) carry out the structural analysis to determine which items will be removed from the item pool, (5) perform factor analysis, and (6) determine sub-dimensions.
The scale developed by the authors was administered to 1,061 middle school students in grades 6-8. Students completed the survey online. The STEM-CIS consists of four sub-dimensions; science, technology, mathematics, and engineering. Each sub-dimension has 11 items. The entire scale consists of 44 items, and is in a type of 5-point Likert scale. Possible answers include strongly agree (5), agree (4), neutral (3), disagree (2), and strongly disagree (1). The sub-dimensions were analyzed separately. The modification indices were taken into account and covariances were formed between certain error terms in the sub-dimensions. The researchers stated that the fit indices were better as a result of the covariances formed between the error terms. Cronbach's alpha values for science, technology, mathematics, and engineering sub-dimensions were calculated as 0.77, 0.89, 0.85, and 0.86, respectively (Kier, Blanchard, Osborne, & Albert, 2013) .
Adaptation of STEM-CIS into Turkish.
The STEM-CIS was adapted into Turkish by the researchers. After necessary permissions were received from the corresponding author (Meredith Kier), the researchers translated the scale into Turkish independently. Afterwards, the authors reached a consensus regarding the Turkish translations of the questions. The Turkish version of the scale was examined by 12 field experts, all of who have a good command of their native language (English) and work in the education field. Taking feedback into account, the researchers edited the scale items. Three Turkish language experts examined the form, and necessary editing was done. The scale was translated into English by three language experts using the retranslation method. The extent to which the translation conveyed the accurate meaning of its original translation was examined. The removal of the 11th item of each sub-dimension was deemed suitable, considering the fact that they were not appropriate to Turkish, and could cause contradictions in terms and did not serve the purpose of the assessment. However, these items were also translated because the adaptation study was conducted. The pilot study of the scale was conducted with 30 individuals to determine points that were not understood by the students. Afterwards, the scale was administered to 1,033 middle school students.
The Interest in Science Scale (ISS).
The Interest in Science Scale (ISS) (Bozdogan, 2007) was used to ensure criterion validity. The ISS includes 20 items (12 positive and eight negative); its reliability is 0.80.
Data Analysis
The confirmatory factor analysis (CFA) was performed to test the four-factor structure of the STEM-CIS as well as examine and evaluate the extent to which structure of the scale is valid for Turkish culture. Performing the CFA for the factor pattern of the tool in target culture is recommended in the intercultural adaptation of scale studies (Cokluk, Sekercioglu, & Buyukozturk, 2014) . The CFA, indicated that the error coefficients of four items which were proposed to be removed from the scale by the experts were high, and these four items gathered under another factor when the exploratory factor analysis (EFA) was conducted as a controlling in the SPSS program. After considering the experts' opinions these four items were excluded from the analysis. The CFA results of each sub-dimension, which consist of 10 items, were provided in the findings section.
Before the analysis was carried out, the data set was checked. Missing data, outliers, and normality were controlled. The CFA was performed using AMOS 21. The chi-square goodness (χ 2 /df), goodness of fit index (GFI), adjusted goodness of fit index (AGFI), normed fit index (NFI), comparative fit index (CFI) and root mean square error of approximation (RMSEA) values were calculated for the entire scale and its sub-dimensions, as is done in the original scale. These values were indicated in the findings section. The measurement reliability of the scale (Cronbach's α and Mc donald's ω) and its sub-dimensions were calculated in the SPSS 21 program. To test criterion validity, correlation values were calculated between the scores on the STEM-CIS and ISS. The test-retest method and item analysis was carried out. Corrected item-total correlation values were also determined.
Results
Results of the CFA
The original structure of the STEM-CIS, which consists of four sub-dimensions including science, technology, mathematics, and engineering, was tested using the CFA. First, the fit values of each factor (χ 2 /df, GFI, AGFI, NFI, CFI, and RMSEA) were calculated separately, as they were calculated in the original scale. Then the secondary level CFA was performed.
High error correlations, which were observed between certain items, were added to the model for the science sub-dimension based on expert opinions (e1-e2, e1-e8, e5-e7, and e9-e10). The fit indices were observed to be appropriate to the model after the change was made (χ 2 /df=3.86, GFI=0.95, AGFI=0.91, NFI=0.83, CFI=0.83 and, RMSEA=0.53). As seen in Figure 1 , the factor loading values of the science subdimension items range between 0.32 and 0.83, and all loading values are statistically significant (p<.01). High error correlations, which were observed between certain items, were added to the model based on experts' opinions because the fit indices calculated for the technology sub-dimension indicated that the model did not show a good fit (e1-e2, e4-e5, e8-e9, and e9-e10). The fit indices were observed to be appropriate for the model after the change was made (χ 2 /df=2.14, GFI=0.95, AGFI=0.92, NFI=0.86, CFI=0.91, and RMSEA=0.33). As seen in Figure 2 , the factor loading values of the technology sub-dimension items range between 0.53 and 0.72, and all loading values are statistically significant (p<.01).
Figure 2. The factor loading values of the technology sub-dimension
High error correlations, which were observed between certain items, were added to the model based on experts' opinions because the fit indices calculated for the engineering sub-dimension would fit the better model (e1-e2, e5-e6, and e9-e10). The fit indices were observed to be appropriate for the model after the change was made (χ 2 /df=2.27, GFI=0.96, AGFI=0.94, NFI=0.91, CFI=0.94, and RMSEA=0.35). As seen in Figure 3 , the factor loading values of the engineering sub-dimension items range between 0.73 and 0.86, and all loading values are statistically significant (p<.01). High error correlations, which were observed between certain items, were added to the model based on experts' opinions because the fit indices calculated for the mathematics sub-dimension would fit the model better (e1-e2, e1-e3, e1-e8, e2-e8, and e9-e10). The fit indices were observed to be appropriate for the model of the mathematics sub-dimension (χ 2 /df=3.96, GFI=0.94, AGFI=0.90, NFI=0.85, CFI=0.88, and RMSEA=0.54) after the change was made (e1-e2, e1-e3, e1-e8, e2-e8, and e9-e10). As seen in Figure 4 , the factor loading values of mathematics sub-dimension items range between 0.55 and 0.82, and all loading values are statistically significant (p<.01).
Figure 4. The factor loading values of the mathematics sub-dimension
When all GFI values for the science, technology, mathematics, and engineering sub-dimensions are considered generally, it can be concluded that the Turkish version of the scale shows an acceptably good fit for the original scale (Kline, 2005) . It was observed that the GFI values calculated for the sub-dimensions of the original scale are better than those calculated for the scale. This is also similar for the adapted Turkish version of the scale. Because the items of each factor have a high factor, loading in these factors can be suggested as evidence for convergent validity.
Criterion Validity
To test criterion validity, correlation values were calculated between the scores on the STEM-CIS and ISS. The results show that there was a moderate, significant and positive correlation between them (n=34, r=.47, p<.001). These results indicate that the STEM-CIS has criterion validity.
Findings Related to the Test-Retest Method
To determine the reliability of the test-retest method, the STEM-CIS was administered to 34 students at a 1-month interval, and Pearson product-moment correlation coefficients were calculated. These correlation coefficients were 0.87 for the entire scale, 0.67 for the science sub dimension, 0.73 for the technology sub dimension, 0.89 for the engineering sub dimension and, 0.85 for the mathematics sub dimension.
Item Analysis
Testing the significance of the difference scores of the bottom and top 27% of the participants was another method that was used to identify how well an item could distinguish between participants with higher and lower interest. The t-test and corrected item-total correlation values given in Table 1 were all found to be significant at the level of 0.01. 
Corrected Item-Total Correlation and T-Tests Values of the Bottom and Top 27% of Participants for Each Item of STEM-CIS
Factor Item
Corrected The results in Table 1 , indicate that the STEM-CIS items' corrected item-total correlation ranged from 0.3 to 0.62. This suggests that there was no need to eliminate any item from the scale, and all items worked well. T-tests comparing the total scores of the bottom and top 27% of each item indicate that there is a significant difference in scores in all items. This finding also shows that each item included in the adapted STEM-CIS worked efficiently.
Results of Reliability Analysis
In the STEM-CIS, existing options are; strongly agree (5), agree (4), neutral (3), disagree (2), and strongly disagree (1). Cronbach's alpha and Mc-Donald's omega values were calculated for the scale and its sub-dimensions. The Cronbach's alpha values of the original scale were calculated at 0.77 for the science sub-dimension, 0.89 for the technology sub-dimension, 0.86 for the engineering sub-dimension and 0.85 for the mathematics sub-dimension. The Cronbach's alpha values of the scale adapted into Turkish were calculated at 0.86 for the science sub-dimension, 0.88 for the technology sub-dimension, 0.94 for the engineering sub-dimension and 90 for the mathematics sub-dimension, and 0.93 for the scale. These values are above 0.70 (Nunally, 1978) . The Mc Donald's omega values were calculated at 0.85 for the science sub-dimension, 0.86 for the technology sub-dimension, 0.92 for the engineering sub-dimension, and 0.88 for the mathematics sub-dimension.
Conclusion and Discussion
The adaptation procedure was followed in this study, the aim of which is to adapt the STEM-CIS developed by Kier, Blanchard, Osborne, and Albert (2013) . According to the GFI statistics, it can be stated that this scale, which was adapted into Turkish, formed a good model with all GFI statistics and is a valid scale with its factor structures. A valid and reliable scale, which consists of 40 items and has four factors including science, mathematics, engineering, and technology was obtained as a result of the analysis.
There are some variables affect students' STEM self-selection. These variables can be sorted by gender, race/ethnicity, achievement, socio-economic level, and personality type (Chachashvili-Bolotin, Milner-Bolotin, & Lissitsa, 2016; Chen & Simpson, 2015) . These variables can be tolerated by training. For example, a study revealed that after receiving specific training, female students' STEM dispositions were found to be higher than male (Christensen, Knezek, & Tyler-Wood, 2015) .
STEM education contributes to enhancing the skills of students, such as problem solving, critical thinking, and analytical thinking. It also creates an authentic learning environment. A recent study conducted on principals, teachers, and students for STEM education at the university level showed that STEM education is not well understood; different types of teaching are implemented in line with different purposes, and teachers within the STEM field do not cooperate with each other (Brown, Brown, Reardon, & Merrill, 2011) . Dejarnette (2012) made suggestions for the development, inveteracy, and popularization of STEM education. First, improvements can be carried out in teacher education. In this respect, courses related to scientific research, problem-based learning, engineering design, and technological activities can take place in teacher education programs. Second, teachers can be provided with help to acquire positive self-efficacy to implement STEM activities. Third, students should gain experience by engaging in the STEM disciplines at an early ages. This can be accomplished by participating in the STEM discipline and content by means of summer camps and classes, hands-on scientific research, and technological design activities. Students should be provided with equal and ample opportunities on this subject.
Recommendations
The scale adapted into Turkish can be used together with or separate from the sub-dimension in order to assess middle school students' interests in science, technology, mathematics, and engineering careers. Researchers can determine relationships between the demographic characteristics of students, such as age, gender, and settlement, as well as their, interests in the science, technology, mathematics, and engineering professions in different countries. Another recommended research topic is the examination of how STEM practices affect interest in STEM careers. Tyler-Wood, T., Knezek, G., & Christensen, R. (2010 
